amino-acid excretion changes markedly through pregnancy (F E Hytten, personal communication). On the assumption that the major source of amniotic fluid amino acids is foetal urine it reveals a further aspect of foetal autonomy.
Dr Herbert E Reiss (London) said that in collaboration with Mr L J Butler, cytogeneticist at the Queen Elizabeth Hospital for Children, he had gained experience at Hackney Hospital in chromosome studies of fetal tissues first from a study of spontaneous abortion cases and later from tissue culture of fetal cells harvested at amniocentesis prior to termination of pregnancy by intra-amniotic hypertonic saline instillation (Butler & Reiss 1970) .
Having elaborated a satisfactory technique they had embarked on a study of foetal sex and chromosome abnormalities. This diagnostic service should be available to women with previous affected babies, to known carriers of chromosome translocation and to women over 40 years of age.
Maternal risk was negligible, but there were distinct fcetal risks, mainly isoimmunization and abortion. The main issues to be settled were:
(1) Route, vaginal or abdominal. Here he disagreed strongly with Dr Scrimgeour: the vaginal route carried a much greater risk (Riis & Fuchs 1966) . Following the vaginal approach abortion had been described in other series and had occurred in one of his cases.
(2) Timing. He considered 14-15 weeks the best time: before this the transabdominal approach was difficult, the number of viable feetal cells harvested was small, and the risk of spontaneous abortion (wrongly attributed by the patient to the amniocentesis) was greater.
(3) Liquor volume to be removed. The only constant factor about liquor volume in early pregnancy was its enormous variability (Reiss 1969) . Valenti and Nadler (personal communication) removed about 45 ml amniotic liquor. He preferred to estimate uterine size bimanually and remove a volume dependent on the findings. Generally this was about 20 ml which proved safe and provided an adequate viable foetal cell count.
The benefits of the procedure consisted not only in the elimination of the abnormal but also in the reassurance of the mother carrying a foetus with a normal karyotype. However, the emotional stress on all involved in this type of work was great, particularly when the question of termination arose.
Finally Mr Reiss said the cytogeneticists had to answer the following questions before what was a pilot study could become a general screening programme: (1) What is the success rate in establishing foetal cell cultures? (2) How reliable are the results? (3) How can the time gap between amniocentesis and result be reduced? (4) What is involved in terms of cost and personnel?
Mr L J Butler (Queen Elizabeth Hospital for Children, London E2), in reply, said that despite their own figure of 95 % and especially the average for all units of about 80 %, in his opinion the success rate was not sufficiently high for large-scale random surveys on women over 35 because women in the 35-40 year age group had a less than 2% chance of carrying a feetus with a chromosome abnormality and the risk of inducing abortion by amniocentesis could be as high as 0 5-0 7 %. However, these figures were acceptable for women of exceptional reproductive age and for those of high genetic risk. In his experience failure was not due to poor or no growth of the primary cell cultures, infections or blood contamination, but almost entirely to a lack of good mitotic activity after a medium change or subculture. In this connexion, he hoped that a technique would become available to improve cell synchrony in the exceptional cultures. One hazard of the heavily blood-contaminated specimen was for partial clotting to occur in the container before it could be centrifuged, thus leading to substantial cell loss.
The different sera used were often implicated as a cause of culture failure. He had found that ordinary membrane-filtered calf serum from a reliable source was perfectly adequate; he had encountered no problem of toxicity among 16 different batches of serum used for amniotic fluid cells. In the long term it would be very difficult to achieve a 99% or 100% success rate and repeat amniocenteses would inevitably be necessary in some cases.
Reliable diagnosis was not a problem provided final checking of the analyses was the responsibility of an experienced cytogeneticist. In addition, the latest fluorescent labelling techniques would make individual chromosome identification more exact. He stressed the desirability of analysing cells from two separate cultures in case maternal cells were propagated in one. Some laboratories could improve performance by attention to detail. In his own, an improvement in the procedure for washing culture flasks using the same solutions had reduced the rejection rate of flasks before use from 1 in 2 down to I in 10 and the average numbers of primary colonies had more than doubled from 7 to 16. The time taken to produce results had consequently been reduced by about a week, from 27 days down to 20 (Butler & Reiss 1970 , Butler 1971 . At the moment he was concentrating on semi-micro culture systems by growing the cells directly on coverslips as this should lead to a further reduction in the time to about 12 or 14 days by harvesting primary cultures.
He then referred to calculations which demonstrated that, on economic grounds, discovery of the mongol foetus followed by termination would be less costly than institutional care after birth. He emphasized the big problem of the day, namely the extreme shortage of trained technicians to do this work and the possibility of introducing a certain amount of automation in an effort to reduce technician time. One major snag was the fact that the cells, which would be selected automatically, would have to be of unusually high quality to produce unambiguous data and the well-trained cytogeneticist would still be able to judge much better the identity of a folded or overlapping chromosome than any computerized scanning microdensitometer.
Regarding culture, full automation would not be possible on a large scale but much could be done to reduce technician time in the handling and processing of material.
It was at present possible to deal with only a few hundred of the 15,000 or so women over 35 who could benefit from these tests, but he was not convinced that the best use was being made of existing facilities.
